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Microcomputer Control of a Model Robot System
David N. Ilges
Electrical Engineering Department

ABSTRACT
The project involved creating an interface board that would
allow an I.B.M.- AT computer to control a model robotic system
already in existence. The I.B.M.- AT computer was then to be
programmed in Pascal such that the model robotic system could
perform various path movements and functions.
The interface board involved taking various digital outputs
from the computer and converting them to analog control
signals or use them to turn devices off and on. The interface
board also would collect inputs from the robotic system
and convert these analog values back to digital words.
INTRODUCTION
Since the robotic system to be used in this experiment
had been designed by a previous graduate level Electrical
Engineering student, the problem was to decipher what was
needed by the system in order for it to run properly. The
data left by the student was very poor and outdated since
updates to the system had been made after the information
he had written down was done.
It was decided to use an
I.B.M.- AT due to its incredible clock speed, availability
and computing power.
In order to take advantage of the power
available from the Intel ’386 processor, an interface board
needed to be designed that could utilize all of its advantages.
The interface board was designed to accomodate input signals
from the robotic system from the two infrared detector circuits
and from the potentiometers associated with the three joints of
the robotic arm used to remove parts from the conveyor belt.
The board must also accomodate output signals from the computer
and change these to control signals with analog outputs in order
to control the speed and position of the joints of the robotic
signal such that the arm can be positioned correctly.
Another
signal to be controlled is the magnetic coil at the end of the
robotic arm extension in order to energize it.
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The interface board contains an analog to digital convertor in
order to process information obtained from the potentiometers
associated with the motors on the robotic system.
The control functions not accomplished using hardware
implementations will be done with the control program being
written in Pascal.
These functions include the path and
velocity calculations that need to be made in order to move the
robotic arm into position smoothly and accurately.
This software
part of the control system enables many functions normally
implemented in the hardware to be accomplished in a manor that
allows them to be updated and changed any time a new revision
for improvement comes along.
PROCEDURE
The process of designing the interface board involved
first determining what communication pins needed to be used to
convey data from the computer to the interface card. The pinout
connections for the I.B.M.- AT computer interface cards are
shown in Figure 1 below.
These pin configurations labeled
in Figure 1 are the actual ones that are to be used.
Pinout Configuration

Figure 1
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Once the data is taken from the computer it is to be stored in
a register, this information is then either used to turn a device
on or off or it is sent to the pulse width modulation circuitry
already in place and contains information on the velocity at
which a particular moter should move.
The adreesing scheme
involves using a sixteen bit word and using part of it to
determine device selection and the other part to convey
information on the desired speed and/or action to be taken.
The sixteen bit word is shown in figure two and the information
carried in each bit is labeled.
Computer Word
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Figure 2
The computer program is to be set up in such a way that
the program continually checks the status of the particular
potentiometers alternately with outputting control information
when device speed or status needs to be updated.
This method of
polling the inputs should still be quick enough to allow good
control response of the robotic system.
When an output is checked such as the potentiometer, the
analog signal obtained needs to be converted to a signal that the
computer can understand.
This is solved by sampling each input
every 10 milliseconds alternately and running the input
through an analog to digital converter in order to display the
position in a digital word. The analog to digital converter
used in this experiment is an 8 bit converter which gives a
resolution that is accurate enough to work very well with
the system setup. Since the analog to digital converter is
a National Semiconductor ADC0808 it has eight channels
multiplexed such that all inputs can be checked fairly closely
together.
The maximum delay time associated with the convertor
is approximately 116 microseconds. This fast enough to give
accurate results since the motor velocities used with this
robot are not great enough to cause position changes that
would need faster times.
A real time clock is used on the interface board in order
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to reduce some of the software requirements of the system
and to allow afaster sampling process to be used.
The real
time clock is to be used in order to provide the computer
with a method of timing for the necessary sampling. The clock
has an adjustable sampling period which is controlled by a
potentiometer on the circuit board. The clock is implemented
using a pair of monostable multivibrators in such a fashion that
each one will remain at its peak stable value until it is
retriggered by the decay of the RC time-constant.
The overall design of the interface board and the routing of
signals through it can be seen in Figure 3. This figure gives
general information and signal flow information and provides an
overview of what function the interface board serves in the whole
scheme of the system.
Signal Flow
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Figure 3
The above figure confirms the function that the interface
board serves and allows for an understanding of how the
sytem works.
CONCLUSION
This experiment has involved successfully designing an interface
board that accomplished the desired control functions needed
to allow a model robotic system to successfully operate. This
board used the computer outputs and then processed them such
that they would control the motors used to move the robotic arm
into position.
The inputs are sampled at a frequency determined
by the real time clock and are fed back to the computer control
program and processed such that any change in device speed
or status that needs to be made can be done via the computer
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outputs.
These inputs are read by the analog to digital converter
and changed into digital words in order for the computer to
understand them and process the data.
The interface board works
up to design criteria and meets its requirements.
ACKNOWLEDGEMENTS
I wish to thank many individuals for there help in
accomplishing this project. There contributions and support
would not have made this project possible.
I would like to thank most of all Dr. Randy Moss who was
my faculty advisor on the project and whose guidance and
expertise is greatly appreciated.
I would like to thank my partner who was in charge
of writing the control program, John Fierke.
His continual
insights and efforts made the design of the board much more
feasible.
I would like to thank Jim Dopher for his assistance in the
soldering of parts and advise on where to obtain information
on particular points necessary to the completion of the project.
I would like to thank Kurt Hambacker for his advise on
interfacing schemes and connections associated with the I.B.M.
computers.

151

